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Fig. 3 Ceramic inclusions morphologies and EDS spectrum: (a) Spherical; (b) Droplets; (c) Angular polygonal; (d) EDS spectrum

of Si and Al oxide inclusion
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Fig. 5 SEM elements analysis of spherical alumina silica inclusion: (a) O; (b) Al; (c) Si
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Fig. 8 Abnormal particle morphologies: (a) Adhesion sublimate; (b) Adhesion slag; (c) Adhesion ceramic; (d) Adhesion organic
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Inclusions in Ni-base superalloy powder by PREP

ZHANG Ying" 2, ZHANG Yi-wen" 2, LU Ri-hong®, HUANG Hu-bao' %, ZHANG Guo-xing"?,
HAN Shou-bo" %, LIU Ming-dong" %, SUN Zhi-kun"?

(1. High Temperature Material Institute, Central Iron and Steel Research Institute, Beijing 100081, China;
2. Beijing Key Laboratory of Advanced High Temperature Materials, Central Iron and Steel Research Institute,
Beijing 100081, China;
3. Guizhou Liyang Aero Engine Co., Ltd., Anshun 561102, China)

Abstract: Inclusion is one of the main factors affecting the quality of powder metallurgy products. Scanning electron
microscope (SEM), X-ray diffraction(XRD) and electron probe microanalysis (EPMA) were used to analyze morphology
and composition of inclusions in nickel-base superalloy powder by plasma rotation electrode process(PREP). Inclusions
in powder after different processing were assorted and analyzed their form, size, quantity and distribution statistically.
The results show that inclusions in the powder can be divided into ceramics, slag, organic as well as abnormal particles
adhering inclusions or sublimate by formation and source. The ceramic accounts for 7% of the residual inclusions in
finished powder particles, 53% for slag, 40% for organic. The ability of removing inclusions by screening and
electrostatic separation is associated with product particle size range and density, dielectric constant of inclusions, as well
as their size and shape.

Key words: PREP; nickel-base superalloy powder; inclusions; powder processing
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